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size of the grains of material left upon the paper. Chemists
recognise a similar effect in the formation of tine precipitates and
emulsions.
Among the most interesting researches on this subject are
those of Kossonogorf. By means of a very perfect microscope he
was able to recognise as separate particles the minute grains of
colouring matter on the wing of a butterfly.1 It appeared that
the diameter of these grains varied between the limits of the
visible spectrum. The portion of the surface which gleamed
with any particular colour was found to be composed of particles.
each having a diameter almost exactly equal to the wave-length
of the light reflected. Particles varying in diameter from 0'4u
(corresponding with violet) up to Ol/x (corresponding -with deep
red) were detected, and there were also still smaller grains which
appeared Tblack. Coarser particles merely diffract and scatter the
light in all directions without giving it any particular colour.
Similar conclusions were reached by Prof. R. \V. Wood 2 as a result
of experiments on fine metallic films, and are likewise applicable
to the colour of tr&nsm it ted light.
Naturally an object cannot in general reflect rays which do
not exist in the light illuminating it. For example, a deep red
surface illuminated by the mercury-vapour lamp, which contains
no red rays, appears black. There is thus a loss both in colour
and in brightness. (An exception to this statement must "be
made in the case of fluorescence. There are certain sutstanees
which have the power of transforming the wave-length of some
of the rays striking them. For example, the rhodamine reflector
used with the mercury lamp actually converts some of the green
and blue rays into red, and therefore appears pink and not black
by the light of the lamp. But we iind in practice that under
ordinary circumstances fluorescence is either absent or too feeble
to exert any appreciable effect.)
When, therefore, we have to deal with a line spectrum in
which certain colours, or portions of a given range of colour, are
entirely missing", the hues of objects illuminated are necessarily
distorted. In the same way, if part of a continuous spectrum
is accentuated, colour distortion will occur. The majority of
artificial illuminants yielding continuous spectra differ from
daylight mainly in having relatively less blue and more red in
their composition. Consequently the green and blue shades are
1  PhydJcalische Zeitsckrift, 4, pp. 208, 257, 1902-3,
2  Phil Jtffl0.,1902,p. 396.